Capsule expression regulated by a two-component signal transduction system in Streptococcus iniae.
Streptococcus iniae causes disease in fish and humans and the presence of capsule is associated with virulence. Tn917 transposon mutagenesis was performed to identify capsule-associated genes and a mutant was isolated, with an insertion in a genetic locus encoding a two-component signal transduction system (TCS), which we termed sivS/R. sivS and sivR encode a 506-amino-acid (aa) putative histidine kinase and a 223-aa putative response regulator, respectively. In order to investigate the role of sivS/R, a deletion-insertion mutant was constructed using a PCR ligation technique. Real-time PCR showed that transcription of cpsA, the first gene in the S. iniae capsule operon, was reduced in the mutant, indicating that sivS/R regulates expression of this gene at the transcriptional level. Whole human blood killing assays demonstrated that unlike the parent, the mutant was susceptible to phagocytosis. Transmission electron microscopy showed exopolysaccharide on the surface of the parent strain but not the mutant which showed aberrant asymmetric septae that resulted in clumps of abnormal-shaped cells. Exponential growth rates of the mutant and parent strain were similar, although the mutant exhibited a longer lag phase. We conclude that sivS/R regulates capsule expression, thus affecting the ability to evade phagocytosis.